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(57) Abstract: A method and a device for mask cleaning capable of efficiently cleaning reticle without affecting an exposure body 
part and transferring the cleaned reticle to the exposure body part without being contaminated; the method, comprising the steps of 
transferring the reticle (R) contained in a normal case (3) into a purge gas substitution chamber (24) to substitute the atmosphere 
around the reticle with a purge gas with high transmittance to exposure beam, performing an optical cleaning by the ultraviolet ray 
from an ultraviolet ray source (27), transferring the reticle (R) into a charging chamber (35) to load the reticle (R) air-tight into a 
clean case (8) in the purge gas atmosphere, and transferring the r^icle (R) loaded in the clean case (8) to the exposure body part 
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:^mmn. m^^T^mi^m^. mmmf- (ccd^) , m^B^^m^^ x\tm 

10 . xACHf^o 

(VUV : Vacuum Ultraviolet) ^^75:Te: t^^T^^A r FX^^v-x'V'- 
■tf®l 9 nmh^m\tm^\zXK>-0-D^^o ^bT, 5 7nm 
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(59*ggmi^®^«. S«fi3Ji^ 200~400n mg^<D«!5t5® S^gS 

5 mimm. :si,umt7^m^':^ (^wtm^.) mo^mi^ (sir. t 

^-y-TU—'^ (Sfil 9 3 nm) XhmUX$>^, 

15 nrvi^o ^^)^)Vyu-A. srX^U^JHCctoTffl* 

20 ^. 
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■^iz. m%mz^r^mT^m<D^Tm±r^^'r7.^mmm^mm^ c t 
:^mm\z^^'77.^wi\:-^mt. /^^-ym^^o^oizmmmti (d « 

(8) mz^<D^:^^^^m^^x^m'r^m3xr- 

mi)^^^mm\z^n\t. -?x^\z^-t^m^mmM\z^-Dr. ^o^x^^'t 
mmm^ i^')^)vm (Dm^\zmvxwcmmm^y^i}^^m-^nxm^-^ 

i^X) Tsm^n?)^*. •^7.!pmM\zn-^^^mm^i\f^^o{imiimu^n. 

^(D^-7.n\zm\^xmm^M<mnhfc^Mxmm.x^^fc}^. 
^(j)mm'^^n%-^W'^t.\m<D^nxn^m\zfs^ z. tifix^^o 

mmmi(D-^nwxn^nx^^mz^m-^ntz.^mn-%-^^ ^(om%\i-h. 
^mm'^%^xm.wt^z.t.imi^\^^^. z.twzi^'^x. m%\i-i^\znt^ 
m^m^Wiz^±.-t^. 
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i!)mr)m'f^ti^tt%\z. s3t^c^^(Dg3^t-A«it$n^^x^ (r) 

(2 4) M^^^^omytyi-j^^MM'r^n.^'c-nmr^^^wmmm (4 

2, 4 3. 4 5 A, 4 6 A) t. ^0!)-77>^ <&^i5fe#-r^fc*?>®^^^^S*^S 

10 (2 7) t. ^0m^\d-A^mmt^%m^%n-^n. f}^-om^^^-t^y 
(8) \H\z^(D-^:^i^^^m^mx^mm'f^^mmm os. se, sta. 

3 7B. 3 8 a, 3 8B) t^m-r^h(DX$>^o 

15 --Hi'fbbT, ^(Dnwmmmmt^o)mmmmt<Dm\z. ^(D^x^t^ag^r^ 
^ii^ (3 2. 3 3) ^wtn^z.ttimi^h^^^ :in\z^-ox. mtmm^^i^ 
tvx/mitx^^tfhiz. wit^zmt^^f^^^^x^^o 
^Tc. ^(ommmmmu. -^j^uwovx^^M-r^m^^ (24) 
:i0%m^n^mB.r^mmmm (42, 4 5 a) t§^-r^fe(^-e$.^o 

r^^i^o^m^^yu-mmxn^mmmm {4:2, 43. 4 5 a. 4 6 a) 

^(om^'&frv^tffiX^^o . 

^tc. ^(D^m^U (1) fi^^O-^T.^ (R) }Cj^bT3£^fi!^ (2) $^bT 



wo 02/052345 



5 



PCT/JPOl/11170 



(2 a. 2b) s^bT, ^(D/^^->mt^mmmtm<D^m^'t(D 

^^c. 2icf!g8{^ci;§xmx8Sii'>XxAl*, xmxy'^^-^ (Rl. R2) 

mmMnf)'(D-^y^^mtmm (6 4) ^(Dxmx/ii$^->o^?r^o)'7 

15 ^/7t°-X±Cte^-r^»^^S*<* (6 8A~6 8C) ^> ^(D'^T.^mm 
mB-^^^^^M (6 5~6 7) t^Wr^'bCOT^^o 

noDJi^, ^(Dmytmm:^mt. ^(D-^T.^mmr-^-:^ (sa, sb) 

ViT. /1^->®^a5J:5»-S^BM (1) «0mtenfc-7X^ (R) ^ 
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m^vTm^mmr^^-:^ (s) ^ir^^T^^ixxy^^t, ^omm^ 

ff^nfcVX^^^^O^-XtCJR^UTS^te^^gP (6 8 A) ^TWtmr^^2 
(B) tt^(D^<^gm=^a^^t--^'&«O^VifciE®0T'fe§o 04fi. Ell 

-r X <^S3fi-r ^ ^^-^^ Miixg -5 . 
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10 0 2 (A) ^®ffi#©^-X3^^b> C©@2 (A) \Z^^^X. "r-T. 

3 Lx 2 7 ^ntvxmmn^^zm^ 5 

-r-5>;i^t::cfcoT:i«^K$nT^30, j£^gP4±JC42^0^Jffi6 (02 (A) X\t 

^(D[H(D2:^T!)^mnx\^^^o &j^mmo)^iftvxu^^ )VR-^mm^nx\,^^. 

15 2^if\-hxm-^i iimmm(Dnm(D^-^)^)vii)mm-^nx\^^^. 

;n tbT«. ^j^ti^^yfbJ^^H^H^^ff^ 3 0 0-8 0 0 iimmm(D^m^^m 

/r-X3l^®mmit5t^^<^^H(7)^#^tl^Um#'X?fe?>o ^(Dtcli). ^ 

02 (B) ^©^^'J->^-X8^^-r»TM0-tr^D. e:©B12 (B) \z 

i^-:::>-5^^i^:^^«>2®fl/T0^^>:/i4A. i4BT'i¥ 
25 ^X'Dn^Z.t\Z^-oX^^^n. ^mmi l±lC4*©-&mi 2S:^bTU5^ 

tt=£^^f^s?){;i. x\t-i^^mm\z^-Dxm^-^nxm. -^^yhm 
tz^-^^y hU9\z^^xmm^mfs.mum 1 t0m\z\t. T^yh39\z 
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h^<. ^^m^^m^^^x^M^mn-^mizm^vxh^K. ^\zif^m^^ 
10 y^-r^mm^iffhx^^yh^9tM^-^-y'ft^i&mi^. *««(cj;ott 
ryy\^^9 t^0^i^it^mmvxh^<. ^m^m'pnm^iz^^mmmz^ 

^^yA(D^of3im^^'^m(Dmm^^')->izU'DW^tth\z. m^^^o^ 

itf ^^R)f^^U->^t^^ (a- . x>AHP>;<>b : mini-environment) 

^^MW-f >i5'"7x-XSttT$>?)SM I F (Standard mechanical i 
nterface) »d?«ll^nTVi§o tilX. :^m<D^ ^J->'^-7.8 tl^X\t. 

^0SMi Fim\zm-:^^^xumit-^nrc'r'-7.. mx\isu if p o d (is 
25 B°B^S) ^mmvxh^^\ 



wo 02/052345 



PCT/JPOl/11170 



9 

iz\t. mMSLXS^IiT. (^U-i^A, r;V:^X ^^UT'hX +-fe>'>, 

15 Sfc, 02 (B) {;^:fel.iT, l/5^^^;i/R. ^'Ji^JH. :&^'^'J ^^W^ 

u^A-i;^^xxm^hx^<^ti!fim^L\^\ cntHbT, ^u^^^w^rB^cD 
2\z\mibx^b^\^mm.2 a, 2bf)^mi-f^nx\^^^rztb. ^^rnxm-mzj^ 

fc8?)©igAMD-y2 1 1. ^^m^ir^j\^z^>^2 3xm^nxm.W(D^ 
mmzitm^ ntc-^wu t > t (d*#:^f^ o^ic©^^S5&^ & ^^^^ ^s^^-r§ m 

2 3i^«, ^tm(DE^^.tbT(^/i-v:^Jx®mS2 4. ^>:/g2 6. n-^ 
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^3 0 tm^ :sLnu-ym3 0 tmmms 5 tofm^tn^enmrnmoi^^ 

^7i5^3 4lCioTtt«}e»nTVi^o ^:ne.©v^ 3^ 2 8, 31, 34 

^^mm. m^. Rz^±Ti!j'&ff5fcfe(D^M2 2%#^$nTv^^. z^- 
^^2 97:>«e^n, ^y:fm2 6m-\t:L^'y^^>^m<Dmmytm2 ifj^ 

-^^^x^mmmm^mn^^ttim^h^^o fib. mmytm2 7tLx. a 
r Fx^iz-T^^y («i 9 3nm) (DXo\z. mm\z^^nmn\i^^ 

3trJ^±TWi^fT5fc8e)©»^3 3'b#^$nTVi^o ^bx, ^u-^ 

/f2 3lCli. ^ODIS^K^I l^aTfcJS?)©llP3 5 a«tj-e.nTfeD, ^©1^ 

P3 5 a^m-Dxn.^mU':>^o\z. ^^)-y^-xS0'^^>h39mi^ 

«1 Oj!>«, 2^0^yyfmm3 SAl^mSB\Z^'DXZ\09>^23(D±. 
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4 B ^9\-'trz.^o^ y y-frnwrnm 3 7 a-blxs s 7 B*^*^m^ nxv^^o ±ym 

gB36, ^^>>^<§II^^«3 7A. 37B. ]SLti^^ 7 3 8 A, 38B 

^(Dm^. 02 (B) (DKCfc^^U->^-X8©Vr>>hBI5 9^^m3 5 
©IIP 3 5 a^mo^^\ZJ\^z^y^2 3\zmmVX. ^^>:/«3 8A]S:0t 
3 8BT:x"^>h^9?:@^t-^o ^^7> i:A^7i^>^2 3 t 

l{ca^^g-r?>J:5lc±Tijg«3 6(D3feM^±#^-&T:0^^, i79 
y:fm^mm3 7A:Si.XS3 TBiZj^^X^yyfl 4 a. 1 4B<&^T-^:l'<fc 

^«t-il<td?T^^o ^<D)|^^>0^e.±TI&gS3 6&^T$ii:fc(D^?010^^ 
5^*5, ±Wfi<Z)«gAiWD-^2 1, m^M2 7, aSffi{IJn-y3 2, 
:BLrSy^y^2S, 31, 3 4^0Sjmi$(l^^ 

^y^^^ A->?^Xgm^2 4, P-i5^^3 0. :gLt;S«^3 5 ^K^5j^>:/4 

2t^i. ^n^*n«WMKsa<z)A;v7''d5^tte.nfeS^^^4 5A. 45B, 

4 5c^-ftLxmm^n. n-z^is;^mm24. u-^^30. 32Li>'gm3 

5 ^;>^_,^^x#k^M4 3 ttt, w^*n«awic^KS«E(DA';vy7^^^tt en 

fc^^W46A, 46B, 4 6C^^bTg^^$nTVi^o mS#>-/42lCtt, 
«4 6%^i^$nTlri^, ^S#>y4 2> A-v:^fX^^M4 3. Sf^^4 5 

A~4 5 c, e a~4 e cmti'^^%wm^mmi)m^^nx\^^^o 

iRtt*'7.#(?5^l6^(^'B^^m^H-S!lt-^^^-fe>1^-4 4A, 4 4B, 4 4Cd^ 

SBS^n. :ine.®m<*:-fe>it4 4 A~4 4 cfc:j:oTttS!i$n§^^^<^ii^ 
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\z.U. m't >tf- 4 4 A~ 4 4 C t bT«aati:«;UA*-«m^ (galvanic eel 1) 

3^^^/^-'i^^7.^mm-r^o ^lommt. ^{^^•t>i^-4 4A~4 4C{cj:oT 

-i.2ic^ite,nfcam?L2a. 2b (02 (B) w ^ai^r^E^o)8it» 

:n-bTA->^^xM^2 4i^«A$nT, mmm2 d^mmv 1 «^ 
25 «m$n§o ^\z. m^mytm2 7(Dmmmi^-^nx. mm^m2 lis^^o 



PCT/JPOl/11170 

WO 02/052345 

13 

10 ■^nTc<Dtmm\zm9vmM^mihLxi}^^. A-i?-»7.\z^^mm^no^o 

U-y3 2\Z^-DX. n-5^^X«m^2 4;0^6,P-^g3 Ot^g«m$n^, 

^11 (/7U->^-7.8(D--^) (D-dmi 2±©^fiP2tC«S$n^o ^® 
V.Tv^^ ^ 3 4*t|a C e>nT. 3 5 IkXS^ U ->^-X 8 1 0 

\zX':,xm^nrc^m. mt>u^^)VRf)m^-&nx\.^^^mnmm-^nrz^m 

Mbf^W^T'. ^v>^mmm3 7A, 3 7B7&^^^>yi4A. 14B^7n 

04^^tcM-r;itT, 02 (B) ^M^nfc^u->^-x8 
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>h^9 05g*^l?lS^^l K^^'^^'^l^A. l^'Q-^mmz. ^«^3 

10 5i*g:^;^->?^7.Tgmt-^j^^S®2&^^i^OT5^-r'b;^Vio ^\^Xs n--y 

gm3 Sl^lCiJAt-^iliilCJ^So 
15 0T«7^Vi, '^r-X3lct&^^nTV^i^V^V^^;i'R^l-5^^>'V^^tS 

t&ilfi$nfci/5^^^;vR^^^^>'^^^i^^«f-^^'^^ ^^rv^!7)VR^m\:i. 

T^V^)Vi)mU't^^t^^±t^tc^iZ. 02 (B) i^#8§bTiiBJUfcJ; 
^\Z. y<.^)^)V^m(DmBtVX(D^^)^)UyU-A2\Z}t. 2mff\\zUfhf^M. 
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2a. 2 b ^mmm\znm't^<> 

m. 03 (B) ^om^^t-^^mxi^^fciEmmr'm. ms (a) 
ij7.mm^2 4\H0)unmm2 9\z-^mvx\^^^. ms (a) , (b) \z^\^^r. 

U^JH*^5R^$nw-&o ^U^;V'7lx-A2(D-:&(D®m7L2a 
10 6D^^bTA-5^^X#^^M4 Slcm^b. :7n-$iJP;&^T> #^W4 5D 

15 l.-A2^0[)^«tt?:I^G±r^^cJe)lC, fi^^W 4 5 D SlIK^^^ 4 6 D 

mrnvx^mt^^m^^^o ^z.x. 03 (b) i::*T«fc^iw, ^^)^m^ 

TVi?.o ^(7)^'J^JWMI^'fiti-4 8lC::j3ViT. «4 9 d^^ltffll^nfc^ai^feD 
L X U b « 5 0 RU^ftTt 1/ >X 5 1 bT'^ U ^ ;H CD tf^^ffit-^^^ 
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/7;pi ©±T«^^-J^i^bT^(0ffi^®M^«mS®al^•^^5^^'J^r^-^^b■r 
3 3S^tJ^7fem^ffi^5 4<Df^t)0tC^-r>-fe>-ti- ( 1 ^TcOii^^i") ^WtWl^X 

-So 

m^T©l/^^;WXh>:/*-6 2l^^0iiS(f^-X (02 (A) (D^-7.Ztn 
b-ir-X) 3 A. 3B. 3 C, -'p^\Z^n^fl^^) !7 )Vi)mWL-^nTcV=f-^ )Vffi 
20 t&^^tlTV^^o ^UT, ^g^^;WXh^y:^3-6 2 ©ifi^«Afi>Jn-^S^2 

TVi^c ^fc, ^3i^-r>6 6l-»oT, -iS®^:^^. X«Xx^y-/-7>H 
•X+-^>;^iC©J:5?5:^S»7fe>^^®1fiit (S4T«3^) ®S^S7tStt6 
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8A. 6 8B, 6 8C, Rtl^Stl^^SSe 9*^^S$nW^„ ^07^^© 
6 8A\X ArFX^^S^x'W— tf (J^*19 3nm) , 5 7 

nm) . X\tAT2 l/-lf (i^&.12 6nm) m(Dm^m^mm^^ (S^^t: 

B. 6 8C'b^n^ni/^^JWR2, R3©A^->^S^^^^PLB. PL 
C^^bT':?XAW2, W3±(D^i^3^7 h^^^^-^^t'^o 

10 :iti^(DnBmytmm& s a~6 8 c0m^^(D^^0n.mt. m%yt^Mm 
n^*ni/5=-^;^n-i5^?^7 3}6we>nT:j3 0> i/5^^;vn-^i^7 3«. mm 
-X 8 B t.. A->?:^fx(D^ffl^+ ^ u ->^-x 8 B e. 

X^7 6^^bTS5te«3t«^tb^7 7 l/5^^;i/R 4 $:l/-1f tf-A©^ 

25 Bi^^i5&^e,i/5^^;w^sioaiUT. xt— i^gS7 8tc^m-r^v^^;i^n^i5^,^ 

7 9 75«{i;^^tiTl.i^o 
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vi^. ^fc. ;ine>a)n7i^>ybA>H6 3. 6 5. u=^^)vmmme4. x-^ 

15 u-^2i^iffVxu^C')vm\:mm6 4\zmx^n. ;i^:T;i->?:^JXt<j;^ 

UT, ^^^g^fegfte 8A~6 8 C^WjO^^^ifi^^^^" ^b"^> ^J'U-^ 

xmn(D^-y^izm-^nxu^^)V7.hy:^-6 2\zm-^n^o ^<Dm\z. v 
^^jvmtmme 4iz. !7^)-y^-7.\n(Dv^^)v^mwr-7.p^\zmir 
^mm^m-y^ ^^n%mm.& sK--%^cx(D^m-ifimhjtcv^^)v^nxs^ 

^w^\yxm'^o^-7.\zm^\^. z.(D^-7.-^v^^i^:^yvti-%2\zm 

isi^. mz:^=t^)m(omn^-y^^t^iA^M^\z-D\^^x\t. immco 
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6 8 A~6 8 cxn. u^^}V(o^^mm> m^xu\^=^^)v^itmmQ 4^m 
6 4\znvxmm-^<D^m%^me 8 a~6 8 c^tm^^ik^^tx. u^^ 

^Tc^omA^^^ (AGV -.Automated Guided Vehicle) omm^WT^^Xh 

m\znvx\t. ^(D^^j^)v^m\z^^(D^wMti^^^^tctb. ^n\z^-ox. 
m(D^^\zmvx\^^rcmm(Dmmffi> u^!7)V(DA^->w\z^nx<:bmn 
/^tafe^o "t^x. m4(D]^^!7)vm\:mm&4X(Du^^mm%(DA-i^i^7. 
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:^\z. ■±m<omM(Dmm(Dy'/U7.u^i^:^'rJ^^m'rr!7XAji\z^mi^^ 
• /^^^^mn-r^nomT^xno-m^z-o^mb^mmhxmmt^o 

10 ^)zly^m^mf)^^^:r:/\mmB^n^' ^<^^^ ^jL;\w±\zy:^hWJ7. 

:fl5b, :^t;^©':7XAW$rS4(D^^S3tSe6 8 A^-^XAXx-i^^l-D- 

tcmov^f-^ )\^R2^u^^ )vmhmm6 A^iffLx^mmmm&sA^]^^ 
25 ^;wxx-i^±i^D-F-r^o ^bT, ^(Du^i7)VR2^mmm(Dy^\z^ 
mvx. u^c^)VR2(DA^-y^ox/\^±.<D^>'ByhmmsEiz&myt 

f^o ^bT. Xx^y:/S2 0lC:feOiT. ':7XAW®:i#&t;x>y5^>^W 
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7j^>7^^>^^XS, Rt;/V:/>>— >^>^Xg# Ux'yys2 4) 
(CCD^) . T^iJ^u-y-i^-X 25LrXDNA5"«yy#®#@ 

15 Slrmi^=&^^^2 0 0 0^l 2^ 2 2 g#tt^ffi0B*B#m2 o o o - 

3 9 1 6 8 8 (D^TOM^I^^^. < D^<^S^?lffl bT^M^SiSn 
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^ ^ (^) ® H 
MB'^ X ^ H t?m^«ffl cOSFbI F^® ^ HU S3^^ If - A ^Sa^t- S 

HgfBM7fet:-A^Si§-r^^#:5&^3te«$n. i!)-^'Dn.^^^mr^^-:^Pi\zm 
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